Conservation of copper-transporting P(IB)-type ATPase function.
Copper-transporting P(IB)-type ATPases are highly conserved, and while unicellular eukaryotes and invertebrates have only one, a gene duplication has occurred during vertebrate evolution. Copper-induced trafficking of mammalian ATP7A and ATP7B from the trans-Golgi Network towards the plasma membrane is critical for their role in copper homeostasis. In polarized epithelial cells ATP7A and ATP7B traffic towards the basolateral and apical membranes respectively. We examined the localization and function of DmATP7, the single Drosophila melanogaster orthologue, in cultured D. melanogaster and mammalian cells to explore the conservation of P(IB)-type ATPase function. Comparative genomic analysis demonstrated motifs involved in basolateral targeting and retention of ATP7A were conserved in DmATP7, whereas ATP7B targeting motifs were not. DmATP7 expression was able to correct the copper hyper-accumulation phenotype of cultured fibroblasts from a Menkes disease patient expressing a null ATP7A allele. DmATP7 was able to transport copper to the cupro-enzyme tyrosinase and under elevated copper conditions DmATP7 was able to traffic towards the plasma membrane and efflux copper, essentially phenocopying ATP7A. When expressed in polarized Madin-Darby Canine Kidney cells, DmATP7 translocated towards the basolateral membrane when exposed to elevated copper, similar to ATP7A. These results demonstrate DmATP7 is able to functionally compensate for the absence of ATP7A, with important trafficking motifs conserved in these distantly related orthologues.